Nerve injury induces the expression of syndecan-1 heparan sulfate proteoglycan in peripheral motor neurons.
Heparan sulfate proteoglycans play important roles in embryogenesis, including the development of the central nervous system. However, their function in nerve regeneration is not yet understood. We previously reported that nerve injury induces the expression of heparan sulfate glycosaminoglycans and syndecan-1, a heparan sulfate proteoglycan, in injured hypoglossal motor neurons. In this study, we examined the expression of syndecan family members, including syndecan-1, in injured hypoglossal motor neurons after hypoglossal nerve axotomy. We could not detect any changes in expression after axotomy, except for syndecan-1. The expression of syndecan-1 was markedly increased on post-operative day 7. Syndecan-1 was localized not only in the cell bodies of hypoglossal motor neurons, but also in the injured hypoglossal nerve, and it accumulated in the terminals of regenerating fibers. Similarly, facial nerve axotomy and vagus nerve axotomy induced the expression of syndecan-1 in the facial nucleus, dorsal nucleus of vagus and ambiguous nucleus, respectively. However, sciatic nerve axotomy induced very little syndecan-1 expression in injured spinal motor neurons. These results suggest that syndecan-1 may have a crucial role in the survival of injured motor neurons and in nerve regeneration after injury. Our observations also reveal the diversity of peripheral motor neurons.